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TI Battery e.g. ***lithium* ** ***i on *** secondary battery for 

portable apparatus, includes linear ***groove*** which is formed on 
any surface of case except terminal provided surface and base. 
PA (GSME-N) GS MERCOTECH KK 

PI JP 2001143664 A 20010525 (200146)* 4p H01M002-02 

AB JP2001143664 A UPAB : 20010815 

NOVELTY - Linear ***groove*** (2a) which acts as safety valve (2) is 
formed on any surface of square-shaped case (1) except terminal (3) 
provided surface and base. 

USE - Battery e.g. ***lithium*** ***i on *** secondary battery 

for portable apparatus . 

ADVANTAGE - Since linear ***groove*** acting as safety valve is 
formed in suitable surface of case, reliable operation of battery is 
enabled by low working ***pressure*** , even if the residual thickness 
of ***groove*** is larger. 

DESCRIPTION OF DRAWING (S) - The figure shows the perspective view of 
***lithium*** ***i on *** secondary battery. 

Square-shaped case 1 
Safety valve 2 
Linear ***groove*** 2a 
Terminal 3 
Dwg.1/7 
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Title of the Invention: A Cell 
[Claims] 

[Claim 1] A cell characterized in that a thin part is formed on either of the 
side faces, but not on the terminal face and the bottom face of a square case, in 
order to form a safety valve. 

[Claim 2] The cell as described in claim 1 , further characterized in that the 
aforementioned thin part is comprised of one or more linear grooves and in that 
the aforementioned side face is either one or both of the opposing faces with the 
broadest area among the four faces, but not the terminal face and the bottom 
face of the square case. 

[Claim 3] The cell as described in claim 2, further characterized in that one 
or more of the linear grooves of the aforementioned thin part intersects two linear 
grooves of different angle. 

[Claim 4] The cell as described in any of claim 1 to claim 3, further 
characterized in that the thickness of the aforementioned square case is less 
than 0.45 mm, in that the operating pressure of the safety valve is less than 20 
kg/cm 2 and in that the material of which the square case is made is aluminum 
alloy or stainless steel. 
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[Name] 

Kawasaki Maki 
(57) [Abstract] 

[Problems to be Solved by the Invention] 

Remaining thickness of slot 2a being thick by enlarging the 
pressure-receiving surface area of safety valve 2, battery 
where low operating pressure which is stabilizedis acquired is 
offered. 

[Means to Solve the Problems] 

Forming slot 2a of linear in side surface where surface area of 
the angular type case 1 is wide, it made safety valve 2. 



Claims 

cat** i] 
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[Claim(s)] 
[Claim 1] 

Forming thin part in terminal side of angular type case, and 
side surface of the any which excludes bottom surface 
battery,, which it made safety valve and makes feature 

[Claim 2] 

Aforementioned thin part, consists of slot of linear of the one 
or more, aforementioned side surface, any of opposing surface 
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where the surface area is widest in terminal side of angular 
type case and in four planes whichexcludes bottom surface or 
is both and battery 0 which is stated in the Claim 1 which is 
made feature 

[Claim 3] 

slot of linear of one or more of aforementioned thin part, 
issomething which crosses slot of linear of 2 angle differsand 
battery o which is stated in Claim 2 which is madefeature 

[Claim 4] 

thickness of aforementioned angular type case being 0.45 mm 
or less, operating pressure of safety valve 20 kg/cm 2 or less, at 
same time, material of angular type case is aluminum alloy or 
stainless steel and battery „ which is stated in any of Claim 1 
through Claim 3 which is made feature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards lithium ion secondary battery or other 
battery which uses angular type case. 

[0002] 

[Prior Art] 

Because lithium ion secondary battery recently is used for 
portable equipment mainly, miniature making thin isstrongly 
requested. 

Then, as for battery case of this lithium ion secondary battery, 
as shown in Figure 6, thin angular type case 1 is used, is. 

This angular type case 1 , battery element was stored up in 
main body of thin box,inserting cover la which installs 
terminal 3, is something which isclosed airtight. 

[0003] 

As for above-mentioned lithium ion secondary battery, 
because nonaqueous electrolyte where boiling point ishigh 
inside angular type case 1 is closed airtight, internal becomes 
extraordinary high temperature * high voltage at time of 
overcharging and overdischarge, rupture or other hazard 
occurs. 

Then, from until recently, in this angular type case 1 , safety 
valve 2 is provided in the terminal side which inserts cover 
la. 

As for this safety valve 2, way it shows in Figure 7, being 
something whichportion of aluminum sheet of cover la with 
press forming etc in oval the Kubo it can increase, providing 
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cavity in aluminum sheet of thickness of for example 1 .0 mm 
extent, it makes thin part, remainder of portion wherethis thin 
part is thinnest thick that have tried it becomes 30;mu m 
extent. 

[0004] 

In addition, as for this kind of safety valve 2, when it provides 
in bottom surface which opposes with terminal side of cover 
la in angular type case 1, it was. 

[0005] 

[Problems to be Solved by the Invention] 

However, because as for lithium ion secondary battery, yearly 
request of making thin becomesstrong, thickness of angular 
type case 1 furthermore is a tendency which becomesthin. 

But, this way when angular type case 1 becomes thin, because 
terminal side of the cover la and surface area of bottom 
surface become narrow, molded surface area of thin part helix 
^ £> is not obtained small safety valve 2 attendant upon this. 

Especially, because as for angular type case 1, it can provide 
terminal 3 in the cover la, when safety valve 2 is provided in 
this cover la, molded surface area of the thin part furthermore 
becomes small. 

And, this way when molded surface area of thin part becomes 
small, because asfor pressure of battery internal being same, 
power which joins to safety valve 2 entirety becomes weak, 
necessity furthermore to make theremaining thickness of thin 
part thin occurs. 

[0006] 

Because of this, until recently, necessity to administer quite 
precision processing to safety valve 2 it is, there was a 
problem that productivity becomes bad. 

Furthermore, because there is a limit in fabrication precision , 
remaining variation of thin part to occur thickly, because 
pinhole is likely tooccur, unevenness appears in operating 
pressure and/or there was also a problem that yield decreases. 

In addition, this way when remainder of thin part thick 
quitebecomes thin, because as for operating pressure being 
same, impact resistance decreases in comparison with those 
whose remainder thick is thick.also problem that occurred 
drop strength of battery decreases. 

[0007] 

As for this invention, being something which can be made in 
order to copewith this situation, remaining thickness being 
thick by providing the safety valve of thin part in terminal 
side of angular type case and side surface whichexcludes 
bottom surface, it offers battery which can acquire low 
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operating pressure which it stabilizes it has made objective. 
[0008] 

[Means to Solve the Problems] 

battery of Claim 1 , forming thin part in terminal side of 
angular type case.and side surface of any which excludes 
bottom surface made safety valve, it makes feature. 

[0009] 

According to invention of Claim 1 , because thin part is 
formedin terminal side of angular type case and side surface 
which excludes bottom surface, the molded surface area of 
this thin part is enlarged in fully, it is possible ,in order to be 
able to do operation which is stabilized securelywith 
operating pressure where remainder of thin part thick is thick, 
islow, it is possible. 

[0010] 

As for battery of Claim 2, aforementioned thin part, consists 
of slot of linear of one or more, aforementioned side surface, 
the any of opposing surface where surface area is widest in 
terminal side of angular type case and in four planes which 
excludes bottom surface or is both, it makesfeature. 

[0011] 

According to invention of Claim 2, because safety valve 
whichconsists of slot of linear in side surface where angular 
type case iswidest is formed, length of slot of this linear is 
made long in fully, it to be possible , making 
pressure-receiving surface area of pressure of battery internal 
wide, remainder thick being thick, in order to be ableto do 
operation which it stabilizes securely with low operating 
pressure.it is possible. 

[0012] 

As for battery of Claim 3, slot of linear of one or more 
ofaforementioned thin part, is something which crosses slot of 
the linear of 2 angle differs, it makes feature. 

[0013] 

According to invention of Claim 3, because slot of the linear 
crosses, domain which ties end of these slot to become 
pressure-receiving surface area of pressure of battery internal, 
because this pressure-receiving surface area becomes 
wide,remainder thick being thick, in order to be able to do 
theoperation which is stabilized securely with low operating 
pressure, it ispossible. 

[0014] 

As for battery of Claim 4, thickness of aforementioned 
angular type case being 0.45 mm or less, operating pressure of 
safety valve 20 kg/cm 2 or less, at sametime, material of 
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* 3 tfjratfra. 



angular type case is aluminum alloy or stainless steel, itmakes 
feature. 

[0015] 

According to invention of Claim 4, because 
remainingthickness of thin part of safety valve may be thick, 
when thickness of angular type case is thin, in order to be able 
to do operation which isstabilized securely with low operating 
pressure, it is possible. 

[0016] 

[Embodiment of the Invention] 

Referring to drawing below, concerning embodiment of this 

invention, youexplain. j 
[0017] 

i 

As for Figure 1 -Figure 5 being something which shows one 
embodiment of this invention, As for Figure 1 as for oblique 
view* Figure 2 of lithium ion secondary battery which 
provides the safety valve of intersection condition in side 
surface of angular type case as for the oblique view* Figure 
3 of lithium ion secondary battery which provides safety 

valve of 1 linear in side surface of angular type case as for , 

oblique view* Figure 4 of lithium ion secondary battery 

which provides safety valve of 1 linear in other position of 

side surface of angular type case furthermore in theother 

position of side surface of angular type case 1 oblique view* 

Figure 5 of lithium ion secondary battery which provides 

safety valve of linear is the oblique view of lithium ion 

secondary battery which provides safety valve of 1 linear in 

side surface ofone where surface area of angular type case is 

narrow. 

Furthermore, same number to constituting component which 
possesses functionwhich is similar to Prior Art Example 
which is shown in Figure 6 symbol isdone. 

[0018] 

You explain this embodiment, concerning lithium ion 
secondary battery which is similar to the Prior Art Example 
which is shown in Figure 6. 

It is something where this lithium ion secondary battery 
stored up battery element inside angular type case 1 and filled 
nonaqueous electrolyte. 

angular type case 1 doing cover la of aluminum sheet in 
aluminum case of box whose0.45 mm or less are thin is 
something which it closes airtight withwelding. 

aluminum case of box becomes positive electrode, seals this 
angular type case 1, in the cover la and terminal 3 which 
protruding is done becomes negative electrode. 
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[0019] 

±IBft§S*-x l I*. NfrB&ttftS la kzti 

So 

C(D£±# 2 1$* 1 (DfJB©7;U5 

*IC,fc-3T|§tta>» 2a £»«U m 2a (DlSffll 
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L\> 

[0020] 

-X l fl>«4,ltl^flBBlzftt^||tt©a 2a 
fcfi*- * 1 flg|l(DE*J©£EHfg£+#IC 

*|C % 2 #©Sltt©;S 2a ££M£#fctI£l4, 
Z4i6©» 2a ©fflft£ttA£fiMfi<SEttJ: 

So 

cofcifr* Bi:fWfcE*-e*orti, c©$±# 

2 A<±(*t?ftlt«*l*»«f St 2a CD® 



Ittitf , 58 2a 0toXttft£&SSL±f3ft#>4: 
<Tt, «l^»E»-eSMttt»ft tfT5Ct*< 

®Sci:A<Tr#So 
[0021] 

«iBa>— *lcf£lt»KKLfcA<. JZJ5Wmtt> 



[0019] 

Above-mentioned angular type case 1 cover la which 
becomes terminal side has had side surface of four planes 
which excludes bottom surface which opposes to this. 

And, among these side surface, opposing surface of one 
where surface area is wide safety valve 2 is provided on one 
hand. 

This safety valve 2, in aluminum sheet of side surface of 
angular type case 1 , from surface forms slot 2a of linear with 
such as laser welding and press forming, beingsomething 
which makes remaining thickness of bottom part of the slot 2a 
thin, operating pressure is set 20 kg/cm 2 or less. 

With Figure 1, safety valve 2 of shape which slot 2a of linear 
where angle of 2 differs crosses is shown. 

As shown in Figure 2, just 1 to edge of same side surface 
mayprovide this slot 2a, alongside long edge direction. 

In addition, as shown in Figure 3 and Figure 4, just 1 to edge 
of top and bottom ofsame side surface may provide alongside 
short edge direction. 

[0020] 

Because lithium ion secondary battery of above-mentioned 
constitution forms safety valve 2 byforming slot 2a of long 
linear in side surface where angular type case 1 iswidest, 
pressure-receiving surface area of pressure of angular type 
case 1 internal can be made to fully wide. 

Especially, when slot 2a of linear of 2 is crossed, because the 
domain which ties end of these slot 2a becomes 
pressure-receiving part, pressure-receiving surface area 
furthermore is expanded, it is possible . 

Because of this, because with also same operating pressure , 
power whichthis safety valve 2 receives with entirety 
becomes strong, case certain extent itis thick remaining 
thickness of slot 2a, breaking securely, itreaches point which 
operates outgassing and does . 

And, this way even when remainder thick being thick, if 
pressure-receiving surface area is wide, not raising fabrication 
precision of slot 2a above necessity, itoperates assured with 
low operating pressure, because it is possible , itassures 
stability of operation and improvement of yield, it ispossible . 

In addition, this way when remainder thick certain extent or 
more is thick,because also impact resistance improves, it 
means also to raise drop strength of battery. 

[0021] 

Furthermore, with above-mentioned embodiment, safety 
valve 2 was formed the side surface of wider one just on one 
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[0024] 



[0025] 

#£seh?8£^T6^!^£^j£lt£± 

A<I?<rt1St^®JE^T*$illlciJ!i^-r^,zi: 



[@i] 

^-xmrnizzmttoszttzmmz*)? 



hand, but it is possible also to formboth. 

In addition, it is not a side surface of this wider one, as shown 
in the Figure 5, it is possible also to form in side surface of 
narrower one. 

In this case, in order for slot 2a of linear to become longest,it 
provides alongside long edge direction it is desirable . 

[0022] 

In addition, with above-mentioned embodiment, when slot 2a 
of the linear is provided in side surface of angular type case 1, 
being attached, youexplained, but it does not limit to linear 
always, in planar the Kubo it is possible to form thin part 
which it can increase. 

[0023] 

Furthermore, with above-mentioned embodiment, thickness 
of angular type case 1 like 0.45 mm or less to be thin, when 
also operating pressure of safety valve 2 it is a low pressure of 
20 kg/cm 2 or less, being attached, you explained, but when the 
thickness of angular type case 1 is thick and when operating 
pressure of safety valve 2 is high,if it executes this invention, 
from it can make safety valve 2 which does theoperation 
which it stabilizes. 

[0024] 

Furthermore, with above-mentioned embodiment, you 
explained concerning lithium ion secondary battery, but if it is 
a battery which uses thin angular type case 1 , you do 
notquestion kind. 

In addition, with above-mentioned embodiment, you 
explained concerning aluminum angular type case 1, but this 
angular type case 1 can use material of stainless steel or other 
option according to kind of battery. 

[0025] 

[Effects of the Invention] 

As been clear from explanation above, according to battery of 
the this invention, forming thin part which possesses 
sufficient pressure-receiving surface area in side surface 
where surface area of angular type case is wide because it can 
make safety valve, theremainder of this thin part thick being 
thick, it reaches point whereit can operate securely with low 
operating pressure. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

Being something which shows one embodiment of this 
invention, it is a oblique view of lithium ion secondary battery 
which provides safety valve of intersection condition in the 
side surface of angular type case. 



Page 9 Paterra Instant MT Machine Translation 



JP2001143664A 



[03] 

y-X©fiJE©ti!j©<aglc 1 *««©S±# 

So 



2001-5-25 



»itfc«±#«»o)tt*Briiia-efc*. 
1 

2 

2a 

ft 

Drawings 
CH1] 



[Figure 2] 



Being something which shows one embodiment of this 
invention, it is a oblique view of lithium ion secondary battery 
which provides safety valve of 1 linear in side surface of the 
angular type case. 

[Figure 3] 

Being something which shows one embodiment of this 
invention, it is a oblique view of lithium ion secondary battery 
which provides safety valve of 1 linear in other position of 
side surface of angular type case. 

[Figure 4] 

Being something which shows one embodiment of this 
invention, it is a oblique view of lithium ion secondary battery 
which provides safety valve of 1 linear furthermore in other 
position of side surface of angular type case. 

[Figure 5] 

Being something which shows one embodiment of this 
invention, it is a oblique view of lithium ion secondary battery 
which provides safety valve of 1 linear in side surface of 
one where surface area of angular type case is narrow. 

[Figure 6] 

Being something which shows Prior Art Example, it is a 
oblique view of lithium ion secondary battery which provides 
safety valve in cover of angular type case. 

[Figure 7] 

Being something which shows Prior Art Example, it is a 
enlarged cross section diagram of safety valve portion which 
it provides in cover of angular type case. 

[Explanation of Symbols in Drawings] 

1 

angular type case 
2 

safety valve 

2a 

slot 



[Figure 1] 



Page 10 Paterra Instant MT Machine Translation 




2001-5-25 



[Figure 2] 



[S3] [Figure 3] 

[04] [Figure 4] 
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